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ABSTRACT 

Described is the use of the Halst ead-Reitan 
Neuropsychological Tests in the evaluation of children with learning 
*d Usabilities . ,It is explained that these tests ^ire based on a 
combined evaluation of four methods of inference: level* of 
performance, ratio scores (measuring the' discrepancy between 
overlearned a,nd seldom practiced behavior^ to infer th'e presence of 
brain injury), pathognomonic signs (such as aphasia), and right 
versus left comparisons. Specific components considered include the 
category test, tactual, performance test (measuring t^me, memory and 
localization) , speech sound perception test, and tactile form 
recognition test. (CL) ' ' 
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" children with the chief coinai^nt of learning disabilities or failure to 
achieve in school are seen in tWe School Problems Clinic at the New England Medical 
Center Hospital 'for a comprehensive raulti-disciplinai^y evaluation including 
intellectual, academic and neuropsychological testing ^d where indicated 
examinations by a neurologist, psychiatrist , clinical psychologist or speech 
pathologist. Specific recofitaiendat'ion regarding school programs, educational 
methods and materials are suggested. During this presentation, we will describe 
the purp.ose, use and ^composition of, the neuropsychological test battery. We 
shall also illustrate a comprehensive School Problems Clinic evaluation with^a* 
video-tape of a neurological and develppmehtal examination and the presentation 
aiid,.discussiOti of the neu^,opsychological, education and intelligence test results 
of twin eight year old boys. 

v in the clinical evaluation of children with learning disabilities, the .neuro- 
psychological battery, may be used diagnostically to assess intellectual func- 
tioning, educational- performance and to draw inferences concerning- the condition 
of the brain. It may be used to" make referrals to ancillary . treatment services. 
There may be something in the pattern of test scores that suggests the presence 
of a neurological, emotional and/ o?:. speech, hearing or language problem. It 
may be necessary at that time to obtain additional information regarding the . 
child's behavior or functioning to confirm the diagnostic impression madfe on the 
basis of the neuropsychologi<:al test battery. The neuropsychological test baAery 
i^ay also be used to follow the course of recovery in a child who has, for instance, 
suffered a closod head, injury or central nervous system inflammatory disease. It 

is also of value in monitoring the functioning pf children who afe on medication 

/ ■ It 



for the control of a seizure disorder or hyperactivity • . For these reasons, 
the multi-disciplinary diagnostic team must work closely in order to achieve 
comprehensive educational, -psycholoj^ical -and medical management. 

There is still another category of children for whom the neuropsychological 

' ■ / 

Evaluation may provide insight. In light of present knowledge, they represer/t 

f K / 

a research problem. Certain qhildren da not seem to benefit from reading / 

instruction. At least, theiir/pr\ogress is torturously slbw' and painful. These 

children appear to be unable' to learn reading anS language related ta^ks of one 

variety whereas they , can '^learn peilrcepLuomot'or and auditory tasks th^ are equally 

difficulty These are the children alleged to haVe developmental dyslexia. 

Theoretically^ the issu,e ia one of. global versus selective irapaiirment of abilitie 

as a consequence a braiti lesion. An adult with a receni: brain lesipA uiay^ be 

impaired in otily ver;y specific behaviors. To wit, an jiphasic adult may ie able 

to repeat the statement *'He is here/', and be totally unable to repeat the 

question "Is he here?'' It is our contention, that among ' childreh with similar 

Intellectual levels, alterations in learning capacities for sp.ecific tasks may 

result from discrete brain lesions. More specifically, developmental dyslexia 

may result' from a lesion in th^ lef t ..cerebral^emisphere. A, compreher{sive 

neuropsychological evaluation may provide behavioral evidence of impairment 

of .the left cerebral hemisphere and also provide an understanding of the class 

of behaviors that have been altered. 

The evaluation model ve are presenting' is that outlined an4 developed by^ 

/ 

Halstead and Reitan. The rationale of th^r evaluation p^rDcedures is based on 
a conjoint evaluation of four methods of inference: level of performance, 
ratio scores, pathognomonic signs and, right y4<> l^^ft comparisons. 
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Level of T>^r£ormance : One o£ tbe consequences of brain injuiry is to lower level 
of perfooiance for a wide variety of tasks, Chi with verified brain lesions 

will ^Typically score lower on a general intelligence test than ^^corresponddng 
group of normal control children, I*n evaluating children suspected of having 
^ neurological impairments, one should employ " tests that measure level of performance 
• for verbal abilities, for visuo-spati^l abilities, and for abstract reasoning 
abilities. These results for example may be used to judge global performance in 
school. They may be used to determine whether a ^hild should be placed in a 
regular ctasstoora where he competes with his peers in all *sph^res or in a 
smaller group where he aa:n receive trfore individual instruction or in a substantially 
separate program. . . 

A liraitatjSbn in the use of a level of performance tests is that it is diffi- 
cult to infer the presence of brain dysfunctipn from a low level of performance 
alone. Other factors may also lower the leve!^^^ perf ormance--cultural depri- 
vation, familial retardation or qven temporary anxiety^.. In the evaluation of 

the child VrLth learning difficulties, l^el of performance tests are necessary, 

) ' ♦ 

but caution should be exercised iV^rawing the inference ofr brain damage. 
Ratio scores : The concept o*f ratio scores**1:b inter brain damage was first intro- 
duced by Babcock.* Jn the evaluation of a brain injured patiervt, the question 
may arise as tt) whether there has been intellectual loss as ^ consecjuence of brain 
injury. Without a premorbid measure of intellectual fui\ctioning such an inference 
may be difficult to make. Judicious use qf patterns of scores may make it 
possible not only to infer brain damage but also to reach estimates of premorbid 
level and amount of deterioration if any. The theory is that overlearned tasks 
and behaviors will be less susceptible to change than recently acquired or seldom 
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practiced skills. For an 'adult, a vocabulary test in his native language would 
measure an overleamed behavior. Reproducing a geometrical design with cplored 
Jblocks mi^ght well represent a'seldora practiced biabavior. , In theory, a wide 
discrepancy between a vocabulary score and'^a score on a block design test could 
not only be used to infer brain damage, but the former could be used to reach 
conclusions about premorbid level whereas the latter could be used to infer amount 
of deterioration. 

Certain assumptions are present in the use^of ratio scores that limit their 
usefulness. The assumption is present that the effect of brain damage is constant, 
regardless of type and site of lesion.' A lesion of tl^e-left cerebral hemisphere 
will result in the same kind of ; deficit as a lesion in 'the right cerebral hemi- 
sphere. ."This is obviously untrue. With children there is^the further assumption 
that the test that represents an overleamed behavis^r for an adult also represents 
an overleamed behavipr for the child. This a^^umption is highly questionable. 
In addition, legions that occur early in life may not have the same consecfiiences 
as lesions that occur later in life. An adult who suffers an extensive lesion of 
the left cerebral hemisphere will probably iose the ability to speak and to read. 
A child syffering from a lesion principally confined to the left cerebral , 
hemisphere-. that occurred prior to leaming to speak and read may well develop 
effective language skills. In the evaluation of children, discrepancies between 
verbal tests on the one hand and motor and sensory tests on the other may be 
indicative of brain lesions. Discrepancies among verbal tests or between verbal 
and visuo-spatial tests probably have little diagnostic significance for brain 
dysfunction. , 

Pathognomonic signs : Certain behaviors or certain kinds of errors that may be 
present or absent are believed to be uniquely indicative of brain damage. Aphasia 
for example, is a pathognomonic sign. An aphasic error not only indicates a brain 



lesion, it suggests with very\ high probability that the lesion is in the left 
cerebral hemisphere. Rotation on the Block Design Test is believed by many 
(though without foundation) to be a pathognomonic sign of brain 'damage . In the 
•evaluation of adult patients , the use of pathognomonic signs may'^be of value, 
For the evaluation df children, pathogngmonic signs should be used cautious-ly. 
For both aduLts and children, the use of pathognomonic signs will result in a* 
high proportion of false negatives, i.e,, patiei)ts who indexed have brain 
daiAage but who fail to show the sign. In addition, for children pathognomonic 
signs are age related. The*"errors that indicate brain damage in an older child 
may be perfectly normal when ^ade by a younger child, A similar problem exists 
with respect to interpreting the tracings from an electroencephalogram. Neverthe- 
less, judicious use of pathognomonic signs may be of va^lqc in determ|,ning presence 
of brain damage arid on occasion site of lesion, 

Righj: versus left comparisons : One of dhe most powerful tools for inferring 
brain damage is haying the patient be his own control. Compare the adequacy 
of the right side of the body with the adequacy of the left side of the body. ^ 
Cultural deprivation mdy lower the level of per f orrnapce . Anxiety may lower 
the level of performance. However, neither of' these factors will have a selective^ 
effect on one side of the body but not the other. Right versus left comparisons* 
are based on the fact that lesions in the left cerebral hemisphere will impair .the 
right' side of the body. Lesions in the right cerebral hemisphere will impair the 
left side of the body> In the clinical neurological examination, extensive 
use is made of the principle of right versus left comparisons^ It is comparatively 
recently, that psychologists have 'incorporated these techniques into their 
examination procedures. It is even more recent that such procedures have been used 
in the evaluation of children with learning disabilities. 



Each of the foireg<ging metl^ods of inference is of. use in the neuropsychological 
evaluation of children. The advantage of the Halatead-Reitan battery of neuro- 
psychological tests is that it p^'ermits the use of , these methods either *in insolation 
or simultaneously. The tests contain an internal set of.checks^nd balances so the 
validity of an inference base on one of the four»methods can be tested against 
a jconclusion reached through another oF the methods. 

The Halstead-Reitan tests measure a wide variety of behaviors and abilities. 
These include nonverbal concept formation, the ability to .shift set; psychomotpr . 
problem solving behavior, motor speed,, and simple tactile perceptual ability. 
The battery described here includes the Wechsler Intelligence Scale for Children 
(Revised), the category test, a modified trail making test, an aphasia screening 

I test and various tests of psychomotor, motor aad^ sensory or perceptual functions. 
CateRpry Test ; The Category Test is a measure of abstract concept formation. ^ It 
requires the subject to abstract and apply principles from serially presented 
visual stimuli. The? test at the intermediate level includes one hundred and 
sixty-eight presentations divided into 6 subtests.- Each subtest is organized 
around a single principle, and the task of the subject is to discover this 
organizing principle. 

Slides" are individually presented on^a screen and at the base of the 
screen is an answer panel whiclv contains four levers numbered one through four. 
. Por each picture that appears on the screen, the subject presses one of the four 
buttons. If his answer^is correct, a bell rings; if it is wrong, a buzzer 
sounds. Only one response is allowed for each item. On the first item in any 

0 group, the subject can only guess with"* regard to the right answer, but as he 
px^ogresses through the items in the group tl^e occurrence of the bell or buzzer 
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with eadh- response indicates whether the guesses are correct or incorrect. T!he 
test . procedure permits the subject to discover the principle underlying the set 
of items. . . ; 

Tactual Pe^^rformance Test (Time^ Memory and Localization Components) : , The 

I 

TacCual Performance -Test utilizes a modification of the Seguin Goadard Form . 

Board. The subject is re^^uired, while blindfolded, to place sijc blocks^ of 
r ' . . 

different size ^nd shapQ into corresponding holes, on the forra'^board. The i 
subject performs "the task first with his preferred hand, then with his nonpreferred 
hand and finally with both hands. The time recorded for each trial provides 
the comparison. The adequacy of. perfortaance of the two hanks and the time score 
for all three trials is an indication of the adequacy of performance from the 
standpoint of level. After the third trial has baen completed, *the board 
^nd blocks are put away ^ and the blindfold removed. The 'subject is then asked to* 
draw a diagram of th^ board, thp shape of the blocks and, as well\ as he can, locate 
them in their correct position. The test yields three scores — a score for total 
time, a scdVe corresponding to the^ number of blocks correct?ly drawn from memory 
and a third score for the number of blocks cdrrec t ly loc alized in the subject's 
drawing. 

t 

This test measures the patient's problem-solving ability in a novel situation 
and requir<?6 him to adapt kinesthetic and sensory cues in a problem-solving 
situation which would ordinarily be coordinated by vision. 

Rhythm Test ^ The Rhythm Test is a modification of the Seash6re Test of Musical 
Talent. The subject is required to differentiate between thirty pairs of r*hythmic 
beats which are sometimes the same, and sometimes different. The test appears to 
^require alertness, sustained attention to the task and the ability to distinguish 
between rhythmic sequences. / 
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^ Speech Sound Perception Test : "The Speech Sound Perception Test consists of sixty _ 
spoken aoasense words which are variants of the "EE'' sound present^ in multiple 
choice form. The test is played from a tape recorder with the intensity of 
sound adjusted to meet^ the subj^^ct's preference. For younger adolescents the 



answer form has 3 alternatives. ^^The subject's task is to underline the letter 
' combinatian which corresponds to the vSpoken sylltible. The test requires the 

patient to maintain attention' for sixty items, to distinguish between similar auditojry 
stimuli and to recognize the relation between the visual letter combination and its 
auditory counteirpart . . ^ * 

Finger Q^cillation Tes t : This test is a measure of finger tapping speed. Measure- 
ments are obtained from a Veeder Root Counter. The subject is given five^ coneecu- 
tive 10-second trials and is told for each trial to tap as fast as he can. 
Measurements are obtained for the preferred hand and then the tionp referred hand. 
A score is recorded for eS^h hand and th^ score is th^ average of the five 10^ 
second trials. Performance on this test is probably dependent upon motor speed. 
Aphasia Screening Test : Reitan modified the Halste'ad-Wepman Aphasia Screening 
Test so'that it would be suitable for younger adolescents and children. The test 
is designed to sample a large number of language and related behaviors in order 
to provide a survey of possible aphasia and related deficits. The test requires 
the subject to name common objects, spell, identify individual nuipbers and 
letters, read, write, calculate, enunciate, understand spoken' language, identify ^ 
body parts, and' differentl^ate between right and left . Measures are also obtained 
of the patient's ability to reproduce simple geometric form^ 

Trail Making Test : The frail Making Test consists of parts A and B. Part A i^^ 
a series of twenty-five circles randomly distributed over a white sheet of paper 
and numbered from 1-25. The subject is required to connect the circles with a 
pencil as quickly as possible beginning with number 1 and proceeding in sequence 
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to the end. Part B consists of twenty-five circles^^^^^e^^^h^ which Is identified 
either by a nmpber or a letter of the alphabet. The patient is reqpjired to 
connect the circles in sequence alternating between numbers and letters. Thus^^ 
he gbes from 1 to A, 2 to B, 3 to C and so on until' he gets to th6 end. Timed 
scores are. obtained separately for parp A and part B. The test appears to 
require visual* scanning as well as -the ability to shift set in integrating nu- 
merical and alphabeti-cal sequences. 

Sengory Perceptual Disturbances : Measures of sensory-perceptual intactness for 
tactile, visual aad auditpry stimuli are obtained under conditions of double simul 
tan'eous stimulation. Far tactile stimuli, for example, each hand is first 
Couched separately in order to det^ermine that, the subject is able to respond 
accurately "to the hand touched. Following unilateral stimulation," bilateral 
simultaneous stimulatiQn is interspersed.^ The normal response is for the subject 
td respond with the following alternatives: right hand, 4eft"ha,nd, or bot^i haqds. 
A patient with a laterali,zed cerebral lesion will sometimes fall to p^^eive 
the stimulus applied to thc^^and contralateral to the' lesion under coViditions of 
simultaneous stimulation even ^ough he was able to perceive the stimulus under 
conditions of unilatjeral stimulation. Corresponding procedures are Tsollowed^'fo'r 
visual and auditory, stimuli. • 

Tactile Finger Recognition : Inability to identify the fingers -on the basis of J 
tactile stimulation alope is one manifestation of finger agnosia.^ The patient's 
hand Is shielded from his view and the fingers are touched in a ^atldom order. 
Tl^iere are four trials for each finger on each hand, yt-elding a total of twenty 
trials per hand. The score is recorded as the number of errors for each hand. 
Fingertip Number Writing Perception Test : Numbers are. written on the tips of the 
fingers and the patient is required to identify solely. on the basis of tactile 
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information which number is being written, ^'ain, there is a total of fojar trials 
^ for each finger on each hand. The score ^is the number of errors for each hand. 
T act:ile Form Recognition Test : In this test the 'sybject must identify through 

r- M ^ 

touch alone common geometrical shapes, (cross, square, triangle and circle). 
The subject's hand is shielded from his view, and one of the objects is placed 

/ 

in the hand. With the other hand, the subject points to a standard set of stimu- 

\ ■ ■ ^ . 

lus figures that are visually ^expo^sed and identifies the given ob-ject. Measures 
are obtained for both the right and left hand. An additional procedure requires 
that the patient ident/fy by touch pennies, nickels and dimes. Each hand is tested 
separately and the test also requires recognition |of coins placed in each hand 
simultaneously. • . * 

An analysis o^ the requirements for each of the foregoing tests indicates 
the diversity of'^the procedures through which it is possible to infer cerebral 
damage. Th^^tests permit scores for level of performance on tagks covering a 
- wid-e range of psychological functions, from higher lei^el cognitive skills, such * 
,as concept formation, t a very basic, simple tactile-perceptual skills. Methods 
are given for eliciting pathognomonic signs, for deriving differential scor^es, 
and for cojiparing the two sides of the body. The cross-body comparisons include 
measurements of motor function as well as sensory integrity. Each method of 
inference used to supplement and complement the others constitutes not only a 
powerful diagnostic tool, but also a research procedure for increasing under- 
standing of brain-behavior relations. 

The Halstead-Reitan tests provide a tool for investigating, at the most restric- 
tive level,' behavioral deficits that may be associated with learning disorclicrs. 
At a mote inferenti*al level, they provide instruments that can be used to make 
statements about, the condition of the brain. In both arear^ more. research needs 

ERIC : ^ ' , . r 



■ o ■ 

-11- . ), 

to be done. If, as hypothesized here, dyslexia results from^ neurological lesi 

9 

6r has an organic basis, then the relation of dyslpxia to other language dis- ^ 
turbances also neerds to be explained. Is dyslexia one form of a general languj 
impairment, or does it represent a discre'te entity? Understanding the reLktion^ 
between early acquired lesions of the brain and the inability to read wlj/I not ^ 
only extepd our knowledge of brain behavior ^l^tionshipTs , but- als*o it mayylead 
to more effective programs of early intervention. ^ . 

' From the practical side, the Halstead-Rei tan test's ^ravide a tool for.^ 
making effective clinical judgements pertaining to the disposition of A given 
patient. When relevant, tKey can be of help inTthe differential diagnosis oi 
emotional versys organJLc etiology. They can be of use In expTaining the kinds 
of ability impairments that a child might have in addition to /the probl^ of 
reading. Impairment in reading does tjot exist in isolation. It occurs in a 
framework of a host of complex, debilitating problems. Thc^results of a compre- 
hensive and effective neuropsychological evaluation can be of material value in 
the decision making ^process pertaining to the total psychological, educji^i^al 
and jbedical management of the -^earning disabled child. * ' 



The foregoing is a summary and synopsis of the symposium on tl^e neuro- 
psychological evaluation of learning disabled children. The symposium will also 
include a demonstration of the Halstead-Rei taVi tests, a presentation of illus- 
trative cases, a video tape showing of the developmental and a neurolo^cal 
evaluation of 8 year pld twins and a discussion of the results of their neuro- 

\ J ■ ■ ' ' " 

psychological and educational evalu^tlj^lfi. * i 
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